Subcellular distribution of phosphorylase kinase in rat brain. Association of the enzyme with mitochondria and membranes.
The evaluation of glycogen phosphorylase kinase in rat brain subcellular fractions was undertaken in order to get further insight into the association of this kinase with specific neuronal cell compartments. The enzyme was found to be primarily soluble, but considerable latent specific activities were observed in particulate fractions, especially in microsomes, mitochondria and synaptosomes, which could be unmasked by treatment with Triton-X-100. The submitochondrial and subsynaptic distribution patterns of phosphorylase kinase revealed high overt activity in the mitochondrial intermembrane space and high latent activities in mitochondrial membranes, and synaptic vesicles, membranes and mitochondria. The Ca(2+)-dependency of soluble phosphorylase kinase was similar to that of microsomal enzyme but higher than that of other particulate enzyme forms. Mitochondrial phosphorylase kinase showed a higher pH 6.8:8.2 activity ratio than the soluble and the microsomal enzyme. The rate of inactivation of cytosolic phosphorylase kinase by proteinase K was higher than that of microsomal and mitochondrial enzymes. Antibodies against rabbit skeletal muscle phosphorylase kinase effectively inhibited both cytosolic and microsomal enzyme but failed to significantly affect the kinase activity present in intact mitochondria and intermembrane space. Western blotting with anti-phosphorylase kinase showed that rat brain mitochondria exhibited a significantly lower immunoreactivity compared to soluble cytosol. In conclusion, the presence of phosphorylase kinase activity in a variety of particulate fractions of rat brain suggests a multiplicity of actions of this kinase in neuronal tissues.